From: unknown Page: 8/27 Date: 1/31/2008 1 1 :52:04 AM 



Europaisches Patentamt 
QJjjJ European Patent Office 

Office europeen des brevets 



lllHllllilllllllll 

(in EP 1 176 976 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
12.07.2006 Bulletin 2006/28 

(21) Application number: 00927S34.8 

(22) Date of filing: 05.05.2000 



AS1P is/oa' 2 ""-'" 



WO 2000/067778 (16.11.2000 Gazette 2000/46) 



(54) USE OF LH ADMINISTERED IN MID- OR LATE-FOLLICULAR PHASE FOR THE TREATMENT OF 
ANOVULATORY WOMEN 

VERWENDUNG VON IN DER MITTLERE ODER SPATE FDLLIKULARE PHASE VERABREICHTE 
LH ZUR BEHANDLUNQ VON ANOVULATORISCHEN FRAUEN 

UTILISATION OE LH ADMINISTREE DANS LA PHASE FOLLICULAIRE INTERMEDIATE OU 
TARDIVE POUR LETRAITEMENT DE FEMMES ANOVULATOIRES 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB Gl 
MC NLPTSE 

Designated Extension States: 
ALLTLVMK ROSI 

(30) Priority: 07.05.1999 EP 99303574 



(73) Proprietor: Applied Research Systems ARS 
Holding N.V. 
Curacao (AN) 



♦ FRANKS, Stephen, 

Imperial College School of Med. 
London W2 IPG (GB) 

• HiLLIER, Stephen, 
Reproductive Med. Lab. 
Edinburgh EH3 9ET (GB) 

(74) Representative; Lee, Nicholas John et al 
Kilburn & Strode, 
20 Red Lion Street 
London WC1R4PJ(GB) 



Note: Within nine months from the publication of the 
notice to the European Patent Office of opposition to the 
a written reasoned statement. It shall not be deemed 
99(1) European Patent Convention). 



EP-A- 0193 277 WO-A-93/13799 

♦ EUROPEAN RECOMBINANT HUMAN LH STUDY 
GROUP: "Recombinant human luteinizing 
hormone (LH) to support recombinant human 
follicle-stimulating hormone (FSH)-lnduced 
follicular development In LH- and FSH-deflcient 
anovulatory women: A dose-finding study." 
JOURNAL OF CLINICAL ENDOCRINOLOGY & 

' METABOLISM, vol. 83, no. 5, May 1998 (1998-05), 
pages 1 507-1 514, XP000891 973 

♦ HILLIER S G: "Current concepts of the roles of 
foliiculostimulating bormoneand luteinizing 
hormone in foiliculogenesis" HUMAN 
REPRODUCTION, vol. 9, no. 2, February 1994 
(1994-02), pages 188-191 , XP000891925 cited In 
the application 

» SULLIVAN M W ET AL.: "Ovarian responses in 
women to recombinant Follicle-Stimulating 
Hormone and Luteinizing Hormone (LH): A role 
forLH in thefinal stages of follicular maturation" 
JOURNALOF CLINICAL ENDOCRINOLOGY AND 
METABOLISM, vol. 84, no. 1, January 1999 
(1999-01), pages 228-232, XP000891919 cited in 
the application 

♦ HULL METAL.: "Recombinanthuman luteinlsing 
hormone: An effective new gonadotropin 
preparation" THE LANCET, vol. 344, no. 8918, 30 
July 1994 (1994-07-30), pages 334-335, 
XP00213591 4 cited in the application 



of the grant of the European patent, any person may give 
European patent granted. Notice of opposition shall be filed In 
filed until the opposition fee has been paid. (Art. 



From: unknown Page: 9/27 Date: 1/31/2008 1 1 :52:05 AM 



EP 1 176 976 B1 



[0001] The present Invention relates to the use of gonadotropins in the treatment of anovulatory women. In particular, 
it relates to the use of luteinislng hormone (LH) for promoting follicular development, and especially paucifollicular and 

s monofollicular development, when inducing ovulation in anovulatory women. 

[0002] Gonadotrophins are widely used in clinical practice to treat women with WHO group II and WHO group I 
anovulation (World Health Organisation Technical Report 51 4, (1 973)). Conventionally, folliculogenesis Is induced by 
administering hMG (human' menopausal gonadotropin) or u-hFSH (urinary human follicle stimulating hormone) at a 
dose of 75 - 1 50 lU/day. This dose is increased after a few days (usually-ftve) by steps of 75 IU. It is rare to exceed 450 

w lU/day. When there is at least one follicle having a mean diameter of at least 18 mm and no more than two follicles 
having a mean diameter of at least 1 6 mm, a high dose (of 5000 IU for example) of.hCG {human chorionic gonadotropin) 
is administered to induce ovulation. This "conventional protocol" has been used successfully for more than 20 years. It 
carries some riskshowever, mainly in patients with polycystic ovarian disease (PCOD). These risks include the occurrence 
of ovarian hyperstimutation syndrome (OHSS), and a relatively high incidence of multiple pregnancies (Schenker el al, 

w Fertil. Steal. 35:1 05-123 (1 981)). Although the majority ol multiple pregnancies are twins, Induction of ovulation contrib- 
utes to one third of the high rank multiple births In the UK (Levene ef al, Br. J. Obstet. Gynacol. 99:607-61 3 (1 992)). 
[0003] Careful monitoring during treatment by uttrasound (US) and assessment of serum oestradiol (E 2 ) have reduced 
these risks but have not been able to prevent them in all patients. These problems are directly related to the difficulty of 
obtaining the growth of a single dominant follicle leading to non-physiological multifollicular development. 

20 [0004] During the last 1 0 years, a new protocol has been designed (the "chronic low dose protocol') and tested in 
order to reduce further the incidence of the complications of gonadotrophin therapy (Seibel ef al, Int. J. fieri;/., 29:33B-339 
(1984); Buvateta/, Fertil. Steril., 52:553-559 (1989); Hamilton-Fairley el at, Human ReprodM 095-1 099(1 991); Sagle 
ef a/, Fertil Stent, 55:56-60 (1991); Shoham et al, Fertil. Steril., 55:1051-1056 (1991); Meldrum, Fertil Steril., 55: 
1039-1040 (1991)). This protocol starts with a low dose of FSH or hMG (75 lU/day) and no doss adjustment before 

25 seven or preferably 14 days of treatment. If a dose adjustment is required, this Is made by incremental steps of only 
37.5 IU. In addition, each subsequent increase may only be effected after seven days of treatment at a given dose. The 
conceptof this chronic low dose protocol Is to find the threshold amount of FSH necessary to promote unifolliculogenesis. 
Encouraging results have been published so far, showing that this approach reduces the mean number of preovulatory 
follicles, the average preovulatory E z level and the size of the ovary at mid-luteal phase. 

30 [0005] However, despite the use of the chronic low dose protocol, some treatment cycles still have to be cancelled 
due to an over-response (e.g. where there are more than 3 follicles with a mean diameter of 1 6 mm or more). In addition, 
the multiple pregnancy rate, although clearly improved when compared to the conventional protocol, is still higher than 
in spontaneous conception cycles I.e. 5 - 10 % in induced ovulation as opposed to 1 .5 % in spontaneous cycles. This 
. is due to the fact that development of a single pre-ovulatory follicle is obtained in only about two thirds to three quarters 

35 of the induced cycles and follicles having a mean diameter of 15 mm or less are usually not considered when assessing 
the number of pre-ovulatory follicles on the day of hCG administration (Buvat ef al, Fertil. Steril., 52:553-559 (1989); 
Hamilton-Fairley efaf, Human f?eprod6:1095-1099(1991 )).itishowevernotclearwhetherfollicleswithameandiameter 
of 14 to 1 5 mm, or even less, on the day of hCG administration, will ovulate and lead to the release of a healthy fertilisable 
oocyte. Thus, it would be desirable to have improvements in FSH-induced follicular development treatment in which the 

40 rates of multiple pregnancy and cycle cancellation are reduced. 

[0006] Antral follicle growth is induced by FSH, Continuously throughout life and up to the menopause, soma follicles 
enter a growth phase which is interrupted by regression and atresia before reaching the full maturity stage of preovulatory 
status (Hillier, Hum. Reprod., 9:181-191 (1994)). During the growth phase, any follicle could be rescued from atresia, 
provided that it is exposed to a sufficient concentration of FSH, The level of FSH required to prevent atresia and promote 

45 further growth of a follicle is called the "FSH threshold" level (Brown, Aus. NZ J. Obstet. Gynecol., 18: 47-55 (1 987). 
The FSH threshold level varies with time and, a! a given time-point, the follicles which are currently in a growth phase 
have different FSH threshold levels, This is the rationale on which the "chronic low dose" protocol is based. A progressive 
and cautious increase in the dose of FSH is used for finding the threshold level of a minimal number of follicles, and 
hopefully achieving mono-ovulation. 

so [0007] It is known that luteinislng hormone (LH) also contributes to the phenomenon of follicle dominance and mono- 
ovulation. Indeed, although some LH is essential for oestrogen synthesis during folliculogenesis, there Is evidence that 
excessive exposure to LH will trigger follicular atresia and suppress granulosa proliferation. Developing follicles appear 
thus to have finite requirements for stimulation by LH, beyond which normal follicular development ceases. This is the 
"LH ceiling" concept (Hillier, Hum. Reprod, 9:181-191 (1994)). It is believed that, at a given time-point, the follicles which 

55 are currently in a growth phase have different LH ceiling levels. It Is suggested that the more mature follicles are more 
resistant to the atretic action of LH than less mature follicles. 

[0008] Two cases of WHO group I anovulation treated by either FSH alone or hMG using a step-up protocol have 
been reported (Glasier ef al, Journal of Endocrinology, 1 1 9 A-159 (1 988)). The "FSH alone" cycle had a much larger 
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number of mature follicles than the hMG cycle, possibly supporting a role of LH in the atresia of secondary follicles. 
Afterwards two comparative studies were published. In a first cross-over study in 10 hypogonadotrophio hypogonadal 
women, a striking difference was recorded in terms of preovulatory E z levels, but follicular count was not reported 
(Couzlnet et al, J. Clin. Endocrinol. Metab. 65:552-556 (1988)). A second cress-over study in 9 hypogonadotrophio 
s hypogonadal women reported a mean number of follicles having a mean diameter of more than 1 6 mm on 1he day ol 
hCG administration of 2.0 (0.'7 in hMG-treated cycles and of 1 ,2 in FSH-treated cycles (Shoham ef al, Fertil. Steril., 55: 
1051-1056 (1991)). No information is available on the number of smaller follicles. 

[0009] More recently, the results of administering 150 IU hFSH (human FSH) and 75 IU r-hLH (recombinant human 
LH) to a single patient with unmeasurably low serum FSH, LH and oestradiol concentrations have been published (Hall 

10 et al. The Lancet, 344(891 8):334-335 (1 994)). Administration of r-hLH and hFSH caused E 2 levels to be raised, and the 
total number of follicles of 10 mm or more in diameter to be reduced, as compared to administration of hFSH alone. 
However, the numberof large follicles remained sufficiently high to suggestan unacceptably high multiple pregnancy rate. 
[0010] A further study compared the effect of administering r-hLH (at a dose of either 300 lU/day or 750 lU/day) and 
r-hFSH to normal ovulatory women after treatment with FSH for stimulating multiple follicular development prior to 

is intrauterine implantation (Sullivan ef al, Journal ol clinical Endocrinology and Metabolism, 84, 22B-232, 1999)). The 
results indicate that serum E 2 levels were raised in those women who received LH, although no measurements of the 
number and size of follicles were made and a multiple pregnancy occurred in the group receiving 750 lU/day of LH. 
[001 1] According to the present Invention, there is providedthe use of LH and/or a biologically-active analogue thereof 
in the production of a medicament for inducing pluri- or uni folliculogenesis in anovulatory women at a daily dose in the 

zo range of from 1 00 to 1 500IU, wherein the medicament is to be administered starting mid- to late follicular phase. 
. [001 2] . As used herein,_an "IU ratio" is the ratio of the number of IU of one component to the number of IU of another 
component. It is noteworthy that gonadotropins may now be expressed in (mass/u,g) instead of biological IU. In this 
case, a conversion factor has to be used to translate the new value Into IU. For convenience, references hereinafter to 
LH, FSH and hCG are intended to include biologically-active analogues thereof. 

25 [0013] The inventors have found that the admnistration of LH at a dose of 100 to 1500 lU/day during mid- or late 
follicular phase can promote pauc'rfollicular development, that is to say, It can reduce the number of preovulatory follicles 
per treatment cycle in patients undergoing follicular induction, as compared to cycles where LH is not administered at 
a dose of 100 to 1500 lU/day. LH administered In accordance with the invention can induce unifolliculogenesis, i.e. the 
development of a single preovulatory follicle. Doses in the range of from 200 to 800 lU/day, and more preferably 225 to 

30 450 lU/day, have been found to be particularly effective. The reduction in multifollicular development can reduce the 
number of cycles cancelled owing to excessive follicle development, i.e. It can rescue those cycles when there are an 
excessive number of follicles, making the process of ovulation induction more efficient. In addition, the incidence of 
multiple pregnancy and of OHSS can be reduced. 

[0014] The required daily dose may be administered as a single dose each day. Thus, the medicament may be 
35 packaged so as to provide only the daily dose of LH, e.g. in a unit-dose container such as avial. However, it is possible 
that LH may be administered on two or more occasions during the day - provided of course that total LH administered 
during the day equals the daily dose - and the medicament packaged accordingly, i.e. in a multi-dose container. It is 
also possible that LH could be administered on alternate days or at even longer Intervals. Such decisions will be taken 
by the physician administering the medicament and will depend on parameters such as the patient's body mass index 
io (BMI), medical history, stage of follicular development when receiving LH, metabolism, response to the treatment, the 
half-life of the medicament and so on. 

[0015] Folliculogenesis will generally be induced in anovulatory women by the administration of FSH using the con- 
ventional protocol or the chronic low dose protocol described above or an alternative protocol. LH shouldbe administered 
at an appropriate stage of follicular development, i.e., the mid- to late-follicular phase. This stage may be decided by 
is the physician administering the medicament and may depend on the regime by which ovulation is induced. By way of 
example, the appropriate stage of follicular development may be judged to have been reached when at least a single 
follicle reaches a mean diameter of 8 mm, or when al least one follicle has a mean diameter in the range 10-15 mm 
(preferably 11-14 mm), or when there are more than 3 follicles with a mean diameter in the range of from 8 to 13 mm 
and no larger follicles. 

so [001 6] The administration of LH will generally cease when ovulation is induced by the administration of the high dose 
of hCG. Again, the timing of hCG administration to induce ovulation may be decided by the physician. For example, it 
may be when there Is at least one follicle having a diameter of 1 8 mm or more and no more than 3, preferably 2, follicles 
having a diameter of 1 1 mm or more. 

[0017] LH is to be administered only when the required stage ol follicular development has been reached. In this case, 
55 the administration of FSH can be discontinued altogether or can be continued at the same dose as before, or at a lower 
or higher dose. It is preferred if the administration of FSH is continued but at a lower .dose than previously, the dose 
being lower than that of LH. 

[0018] Thus, FSH and/or a biologically-active analogue thereof may be used in combination with LH in the production 
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of the medicament. In this embodiment, the IU ratio of LH to FSH is preferably in the range of from 1 .5:1 to 20:1. More 
preferably, the ratio is In -the range of from 1.5:1 to 10:1. 

[0019] When the medicament is for administration after the appropriate stage of follicular development has been 
reached, the IU ratio of LH:FSH may be about 10:1 , A particularly preferred daily dose for such a medicament is 375 IU 
5 of r-hLH and 37.5 IU of r-hFSH. 

[0020] There is provided the use of LH and FSH and/or biologically-active analogues thereof in the production of a 
medicament for Inducing pauci- or un'Molliculogenesis in women at an IU ratio of LH to FSH in the range of from 1 .5:1 
to 20:1. 

[0021] The invention maybe modified in that LH is replaced by an equivalent dose of hCG and/or a biologically-active 
to analogue thereof. 

• [0022] As used herein, an "equivalent dose" of human chorionic gonadotrophin (hCG) Is calculated on the basis that 
1 IU of hCG is equivalent to 5-7 IU of LH in the pharmacopaeia Van Hell bioassay (Van Hell, H, etal, Effects of human 
menopausal gonadotrophin preparations in different bioassay methods, Acta Endocrin., 47: 409-418, 19S4). For con- 
venience, references herein to luteinising hormone (LH) are intended to include hCG, with doses of LH being intended 

rs to include the equivalent dose of hCG. 

[0023] LH, FSH and hCG may be obtained from natural sources, e:g. Isolated from urine, pituitary or placenta, or may 
be obtained using recombinant DNA technology (see WO85/01959 and Loumaye etal, Human Reprod, 11: 95-107, 
1996). Biologically-active analogues thereof include peptidic analogues, non-peptidic analogues and chimeras. It Is 
preferred if human LH and FSH are used in the present invention. 

20 [0024] Compounds useful in the invention may be formulated for administration by any convenient route, often in 
association with a pharmaceutically and/or veterinarily acceptable carrier. It is preferred that the compounds are formu- 
lated for parenteral administration. 

[0025] It is preferred that the LH and FSH (when present) be administered subcutaneously, preferably into the anterior 
abdominal wall. ' 

25 [0026] Formulations for 'parenteral 'administration will usually be sterile, Pharmaceutical formulations adapted for 
parenteral administration include aqueous and non-aqueous sterile injection solutions which may contain anti-oxldants,' 
buffers, bacteriostats and solutes which render the formulation isotonic with the blood of the intended recipient; aqueous 
and non-aqueous sterile suspensions which may include suspending agents and thickening agents are also within the 
scope Of the invention. The formulations may be presented in unit-dose or muiti-dose containers, for example sealed 

so ampoules and vials, and may be stored in a freeze-dried (lyophilised) condition requiring only the addition of the sterile 
liquid carrier,, for example water for injections, immediately prior to use. Extemporaneous injection solutions and sus- 
pensions may be prepared from sterile powders, granules and tablets. The formulations can be administered through 
a prefilled syringe, an auto-injector or a multidose auto-injeotor. 

[0027] Oral and other enteral formulations need not be sterile and may be presented in unit- or multi-dose form. Oral 
35 formulations may be in the form of solids, such as powders, granules, tablets, capsules (for example hard or soft gelatin 
capsules) or lozenges, or liquids, such as syrups or elixirs. Fillers and/or carriers may be present as appropriate, and 
those skilled in the art of pharmaceutical formulation will be able to provide such additional or alternative excipients as 
may be necessary or desirable; flavouring agents are one example. Any formulation intended for oral administration 
may be formulated for enteric resistance, so as to assist delivery to the small intestine by avoiding, or mitigating any 
to digestion of the compound(s) as may occur in the stomach or the proximal part of the small intestine. Tablets or capsules 
may be enteric coated, for example by conventional procedures. Liquid formulations may be effectively rendered enteric 
resistant by including or being co-administered with a suitable agent such as medium-chain triglycerides. 
[0028] Enteral compositions other than oral compositions include rectal compositions, which may be in the form of a 
suppository. Suppositories will generally include a suppository base, such as cocoa butter. Again, particular formulations 
is containing the active ingredient(s) may routinely be prepared by those skilled in the art of pharmaceutical formulation. 
.. [0029] The invention will now be described further in the foilowing non-limiting examples. 

Example 1 

so [0030] The effect of LH when administered after FSH stimulation was examined on WHO Group II anovulatory women 
during a clinical study conducted according to !CH GCP (International Conference on Harmonisation - Good Clinical 
Practice) guidelines. The patients had the following characteristics: 

Premenopausal; aged between 18 and 39; infertile due to ovulatory dysfunction; have had spontaneous menses, 
55 menses induced by ciomiphene citrate therapy or a positive progestin-induced withdrawal bleed within the previous 

' year; a body mass index of 35 or less (calculated as body weight in kg divided by (height x weight) in m 2 ); euthyroid; 
no medical condition which may interfere with the absorption, distribution, metabolism or excretion of LH; no clinically 
systemic disease; no known allergy to gonadotrophin preparations; no persistent ovarian cyst of 1 1 mm or greater 
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or ovarian endometrioma (as determined by ultrasound); no previous or currem hoimone dependent tumour; no 
clinically relevant reproductive tract disease; and no active substance abuse. 

[0031] The patients underwent routine ovulation induction with FSH until there were 4 or more follicles in the range 
5 of from 8-13 mm in diameter, no larger follicles and an endometrium of 8 mm or more thickness. They were then . 
randomised into 3 blinded groups, one to receive a placebo, one to receive 225 lU/day of r-hLH and one to receive 450 
IU/dayofr : hLH. 

[0032] Table 1 below summarises the respective groups of patients: 



Table 1 



Mean iSD . 


Placebo 


r-hLH 225 lU/day 


r-hLH450IU/day 


No of patients 






8 


Age (yrs) 


29.2 ± 5.7 


26.6± 6.2 




(min-max) 


(23-35) 


(20.35) 


(25-38) 


Weight (kg) 


62.8 ± 15.9 




66.8 a: 15.4 


(min-max) 


(47-86) 


(58-62) 


(48-97) 


SMI 


24.6 ± 4.7 


22.8 S 1.9 


24.7 ± 4.9 


(min-max) 


(20-31) 


(21-25) 


(1B-34) 



[0033] r-hLH (LHadi ®, Serano) was used in vials containing 75 III r-hLH and 47.75 mg of sucrose, phosphate-buffer 
. and Tween 20 in a lyophilised form. LHadi is produced in genetically engineered Chinese hamster Ovary (CHO) cells 
25 in which the genes encoding the aipha and beta chains of human LH have been introduced through recombinant 
technology. The specific activity of LHadi is approximately 15000 !U LH/mg. 

[0034] For a dose of 225 IU, 3 vials were used. One vial was reconstituted in 1 ml of water and gently agitated, taking 
care to avoid contactwith the rubber stopper. The totality of the resulting solution was aspirated and usedforreconstitution 
of the second vial. After gentle agitation, the totality of the resulting solution was aspirated and used for reconstitution 
30 of the third vial. After further gentle agitation, the totality of the resulting solution was aspirated and immediately injected 
subcutaneously in the anterior abdominal wall using a new needle. For a dose of 450 IU, two injections of 225 IU were 
made. 

[0035] The placebo was in vials matching the r-hLH vials but containing only sucrose, phosphate buffer andTween 20. 
[0036] The r-hLH/placebo treatment was continued for 7 days unless at least one follicle reached a mean diameter 
35 ol at least 1 8 mm and there were 3 or lewer follicles having a mean diameter of 1 1 mm or greater. In this case, a single 
dose of 5000 IU of u-hCG (Profasi ®, Serono) was given subcutaneously. 

[0037] Prior to and during the r-hLH/placebo treatment, ultrasound (US) was used at intervals of 1-2 days to measure 
the mean diameter of the follicles (determined as the mean of the two longest perpendicular diameters) and the en- 
dometrial thickness (assessed as the distance from the hyperechogenic interface of the endometrium and themyometrium 
to to the opposite interface including the stronger midline echo (endometrial interface)). All follicles with a mean diameter 
of 1 1 mm or greater were recorded. 

[0038] Prior to and each time an ultrasound scan was carried out during the r-hLH/placebo treatment, a blood sample 
was taken and the resulting serum was analysed for E 2 . (oestradiol), P 4 (progesterone), LH, FSH and androstenedione. 
' [0039] E 2 and P 4 were analysed using DPC Coai-a-count, RIA solid phase coated tube separation, LH (serum and 
45 urinary) and FSH were analysed using MAIACLONE IRMA. and androstenedione was analysed using Diagnostic System 
Laboratories method, RIA. 

[0040] The results are summarised in Tables 2-4 and in Figure I of the accompanying drawings which is a graph 
showing the size and number of follicles on the day of hCG administration (or the last day of treatment of no hCG was 
administered) for each of the patients. 

so [0041 ] It can be seen that the administration ol LH at 225 or 450 lU/day subsequent to FSH treatment resulted In a 
more marked follicular regression than in the administration of placebo, as suggested by patients with complete follicular 
regression, a smaller number ol follicles on the day of hCG administration and a reduction in follicle median size Irom 
15 mm in the placebo group to 14 mm in the 225 IU r-hLH group and 13 mm in the 450 IU r-hLH group. 
[0042] The efficacy of r-hLH in promoting mono-ovulation is illustrated by the emergence of a dominant follicle (as 

55 evidenced by the median size), the absence of follicular phase luteinisation and a comparatively lower P 4 level at the 
mid-luteal phase. 
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Example 2 

[0043] The effect of IH and FSH administered during the late follicular phase was examined on WHO Group I ano- 
vulatory women during a clinical trial conducted according to ICH GCP guidelines. The patients had the following char- 
acteristics: 

premenopausal; aged between 1 8 and 39; a clinical history of hypogonadotrophic hypogonadism; have stopped treatment 
(if any) with pulsatile GnRH, gonadotrophins or oestrogen progesterone treatment therapy at least one month before 
the screening procedure; have had a negative progesterone challenge test performed curing the screening period; had 
the following hormonal values in a fasting blood sample (between 7 and 9.30 AM) drawn within 6 months before the 
treatment period: 

FSH: < 5 mlU/ml 

LH: <1.2mlU/cnl 
Thyroid stimulating hormone (TSH): < 6.5 u.lU/ml 
FreeT 4 : ' >11 and<24pmol/l 

<3.5nmoVI 



no clinically significant abnormal finding, within 6 months prior to study start, in pre-treatment haematology, in clinical 
chemistry and urinalysis parameters or results of no pathological significance of outside normal limits; have, on file, if 
clinically indicated, a CT scan or MR I of the hypothalamic pituitary region to document current putative tumoral status 
of the region; a body mass index of between 1 8.4 (percentile 10 for IS years) and 31 .4 (percentile 90 for 38 years); no 
medical condition which may Interfere with the absorption, distribution, metabolism or excretion of LH or FSH; noclinically 
systemic disease; no known allergy to gonadotrophin preparations; no persistent ovarian cyst of 11 mm or greater or 
ovarian endometrioma (as determined by ultrasound); no previous or current hormone dependent tumour; no clinically 
relevant reproductive tract disease; and no active substance abuse. 

The study was divided into an-open phase of a maximum of 28 days and a blinded phase of a maximum of 7 days. 
(0044] In the open phase, all patients received 225 lU/day of r-hLH and 1 1 2.5 lU/day of r-hf SH. If there was no rise 
in E 2 levels or sign of follicular growth after 7 days, the dose of r-hFSH was raised to 1 50 lU/day. After a further 7 days, 
the dose of r-hFSH was raised to 1 87 .5 lU/day if there was no rise in E 2 levels or sign of follicular growth and after a 
further 7 days, the dose of r-hFSH was raised to 262.5 lU/day if there was no rise in E 2 levels or sign of follicular growth. 
The dose of r-hLH remained constant throughout the open phase. 

[0045] When a patient had at least one follicle with a mean diameter in the range of from 10-13 mm, she entered the 
blinded phase. In this phase, the patients were randomised into 3 Winded groups, one to receive a LH placebo and 
continue the dose of r-hFSH received on the last day of the open phase, one to receive 225 lU/day of r-hLH and continue 
the dose of r-hFSH received on the last day of the open phase, and oneto receive 225 lU/day of r-hLH and a FSH placebo. 
[0046] Table 5 below summarises the respective groups of patients. 

Table 5 



70.3 £10.0 
(60-88) 



[0047] r-hFSH (Gonal-F®, Serono) was used in ampoules containing 75 IU r-hFSH and 30 mg sucrose and phosphate 
buffer in a lyophilised form, up to 3 of which were dissolved in 1 ml of water for injection. Matching ampoules containing 
55 only sucrose and phosphate buffer were provided tor the FSH placebo. 

[0048] r-hLH (LHadi®, Serono) was provided and administered as in Example 1. The LH placebo wasin vials matching 
the r-hLH vials but containing only sucrose, phosphate buffer and Tween 20. 
[0049] All Injections were made subcutaneously into the anterior abdominal wall. 
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[0050] The blinded phase was continued for 7 days unless at least one follicle reached a mean diameter of at least 
1 8 mm and there were 2 or fewer follicles having a mean diameter ol 11 mm or greater. In this case, a single dose of 
1 0000 IU of u-hCG (Profasi ®, Serono) was given subcutaneously. 

[0051 ] On the first, fifth and eight days of the open phase, and at regular intervals (i.e. 1 to 2 days) during the blinded 
phase, ultrasound was used to measure the mean diameter of the follicles and the endometrial thickness. All follicles 
with a mean diameter of 1 1 mm or greater were recorded. 

[0052) On the first day of the open phase, and at regular intervals (i.e. 1 to 2 days) during the blinded phase, a blood 
sample was taken and the resulting serum was analysed for E a , P 4 . Ul. FSH and androstenedione as in Example 1. 
[0053] The results are summarised in Tables 6-9 and In Figure 2 of the accompanying drawings which is a graph 
showing the size and number of follicles on the day of hCG administration (or the last day of treatment of no hCG was 
administered) for each of the patients. 

[0054] It can be seen that stopping FSH and administering r-hLH at 225 lU/day resulted in a marked and excessive 
follicular regression. 

[0055] The efficacy of r-hLH in promoting mono-ovulation in the presence of FSH is illustrated by a reduction in the 
mean number of follicles having a diameter of 14 mm or greater, an increase in the proportion of patients with only 1 or 
2 follicles having a diameter of 14 mm or greater, the emergence of a dominant follicle (as evidenced by a median follicle 
size of 12 mm as compared to 15 mm for the FSH/placebo group), and the absence of follicular phase luteinlsation. 



Table 2 - Summary O 



id Size of Follicles! 



id hCG Cancellation 
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(continued) 



Treatment 


Patient Id 


Follicles > =8 
Baseline 


Follicles > 
US 


Number of 
Follicles > = 
14 mm Last 
US 


hCG Received 


Comment 


r-hLH 450 
lu/day 


10001 


6 


0 








20003 


10 


13 






Risk of OHSS 


30002 


9 




3 


No 


Failure ol 
treament 


40002 


17 


3 . 








40004 


7 


3 




Yes . 




40009 




3 


2 








9 


0 


0 


No 


Failure of 
treatment 


70001 


9 


3. 




Yes 




N = 8 


8.88±3.83 


3.75±41'0 ■ 
p=0.8684 


T.50±51:4t5 
p=0.2731 


"4 Yes/4 No . 




p-values from comparison with placebo group (ANCOVA adjusted lor number of follicles at baseline) 
P: pregnant patient 
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hCG 
Received . | 
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5 Yes/3 No ] 
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Table 7 - Summary Data on Number and Size of Follicles and hCG Cancellation 



Number of Follicles >■ 



.17±0.75 1 p=0.S008 



1.50 ±1.64 "p=0.Ot 
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Number of FoHicles > - 



N=8 2,002:1.07 6.00£6.50"> 



5 values adjusrad tor BMI: contrast p-value with the previous tri 
■Gonal-F/r-hLH vs. Gonal-RPIacebo 
" Gonai-FIPIacebo vs.r-hLH/Placebo 
'•'r-hLHIPtacebovs. Gonal-F/r-hLH 
>: pregnant patient 
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1 . The use of LH and/or a biologically-active analogue thereof in the production of a medicament for inducing pauci- 
folliculogenesis or unifolliculogenesis in anovulatory women at a daily dose in the range of from 100 to 1500 IU, 

s . wherein the medicament is to be administered starting in the mid- to late-follicular phase, 

2. The use as claimed in claim 1 , wherein the medicament is to be administered when there are more than 3 follicles 
with a mean diameter in the range of from 8 to 13 mm and no larger follicles. • 

10 3. The use as claimed in claim 1 or claim 2, wherein the LH is r-hLH. 

4. The use as claimed in claim 1 , 2 or 3, wherein the daily dose is in the range of from 200 to 800 IU. 

5. The use as claimed in claim 4, wherein the daily .dose is in the range of tram 225 to 450 IU. 

6. The use as claimed in any preceding claim, wherein FSH and/or a biologically-active analogue thereof is used in 
the production of the medicament. 

7. The use as claimed in claim 6, wherein the IU ratio of LH to FSH is in the range of from 1 .5:1 to 20:1. 

8. The use as claimed in claim 7, wherein the ratio is in the range of from 1.5:1 to 10:1. 

9. The use as claimed in any preceding claim, modified in that LH and/or a biologically-active analogue thereof is 
replaced by an equivalent dose of hCG and/or a biologically-active analogue thereof. 



Patentanspriiche 

1. Verwendung von LH und/oder einern biologisch-akttven Analogon davon, in der Herstellung von einem Medikament 
30 zum Induzieren der Pauclfolliculogenese Oder Unifolliculogenese In anovulatorischen Frauen bei einer tagiichen 

Dosis im Bereich von 1 00 bis 1 500 IU, wobei das Medikament mitBeginndar mittleren bis spaten follikularen Phase 
verabreichtwird. 

2. Vemvendung nach Anspruch 1, wobei das Medikament zu verabreichen ist, wenn mehr als 3 Follikel mit einem 
35 mittleren Durchmesser im Bereich von 8 bis 1 3 mm und keine grofieren Follikel vorhanden sind. 

3. Verwendung nach Anspruch 1 oder Anspruch 2, wobei das LH r-hLH ist. 

4. Verwendung nach elnem der Anspruche 1 , 2 oder 3, wobei die tagliche Dosis im Bereich von 200 bis 800 IU ist. 

5. Verwendung nach Anspruch 4, wobei die tagliche Dosis im Bereich von 225 bis 450 IU ist. 

6. Verwendung nach einem dervorangehenden AnsprOche, wobei FSH und/oder einem biologisch-aktwen Analogon 
davon in der Herstellung von einem Medikament verwendet wird. 

■« 

7. Verwendung nach Anspruch 6, wobei das IU-Verhallnis von LH zu FSH im Bereich von 1 .5:1 bis 20:1 ist. 

8. Verwendung nach Anspruch 7, wobei das Verhaltnis im Bereich von 1 ,5: 1 bis 1 0:1 ist. 

so 9. Verwendung nach einem der vorangehenden Anspruche, so modifizlert, dass LH und/oder ein biologisch-aktives 
Analogon davon durchelneaquivalente Dosis an hCG und/oder einembiologisch-aktivenAnalogondavonersetztist. 



Revendications 

1 . Utilisation de la LH et/ou d'un analogue actil sur le plan biologique de celle-ci dans la production d'un medicament 
pour induire une paucifolliculogenese ou une unifolliculogenese che2 une femme a cycle anovulatoire a une dose 
quotidienne dans I'intervalle de 100 a 1500 Ul, dans laquelle !e medicament est destine a une administration com- 
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menc^nt au milieu de la phase folliculaire ou tardivementdanscalle-cl. 

2. Utilisation suivant la revendication l, dans Iaquelle le medicament est destine a une administration lorsque sont 
presents plus de 3 follicules presentant un diamatre moyen dans I'intervaile de 8 a 13 mm et pas de follicules plus 

3: Utilisation suivant la revendication 1 ou la revendication 2, dans Iaquelle la LH est la r-hLH. 

4. Utilisation suivant la revendication 1 , 2 ou 3, dans Iaquelle la dose quotidienne se situe dans I'intervaile de 200 a 
ro 800 Ul. 

5. Utilisation suivant la revendication 4, dans Iaquelle la dose quotidienne se situe dans I'intervaile de 225 a 450 Ul. 

6. Utilisation suivant I'une quelconque des revendications precedentes, dans Iaquelle on utilise la FSH el/ou un ana- 
rs logue actif sur le plan biologique de celle-ci dans la production du medicament. 

7. Utilisation suivant la revendication 6, dans iaquelle le rapport en Ul de la LH a la FSH se situe dans I'intervaile de 
1,5:1 a 20:1. 

20 8. Utilisation suivant ia revendication 7, dans Iaquelle le rapport se situe dans I'intervaile de 1 ,5:1 a 10:1. 

9. Utilisation suivant i'une quelconque des revendications precedentes, modifiee en ce que la LH et/ou un analogue 
actif sur le plan biologique de ceile-cl est remplace par une dose equivalente d'hCG et/ou d'un analogue actif sur 
le plan biologique de celle-ci. 
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